Selective purine release from P388D1 macrophages injured by silica.
Silica particles are toxic to primary cultures of macrophages or the P388D1 cell line in vitro. Loss of viability in these model systems is accompanied by depletion of ATP content within 3 to 6 hours. The mechanisms responsible for ATP depletion will be explored in this paper. After prelabeling for 1 hour with 3H-adenine, silica-treated cells released 60-80% of their labeled acid-soluble pool into the culture medium. This release did not occur after phagocytosis of nontoxic titanium dioxide particles and was specific for purines. ATP depletion was accompanied by purine catabolism: inosine, hypoxanthine, xanthine, and uric acid were detected in the culture medium using thin layer or high-performance liquid chromatography. The final xanthine oxidase step in purine catabolism generates reactive oxygen metabolites. Silica toxicity was not prevented by the xanthine oxidase inhibitor allopurinol nor exogenous purines. It is concluded that adenine nucleotide depletion and purine catabolism are not solely responsible for irreversible injury in silica toxicity. It is hypothesized that purine catabolism and release from injured macrophages may lead to generation of reactive oxygen species, injury to surrounding tissue, and fibrosis.